Recent developments in the study of abundances of light elements and their relevance to cosmological nucleosynthesis are briefly reviewed. The simplest model, based on standard cosmology and particle physics and assuming homogeneous baryon density at the relevant times, continues to stand up well.
h1oo is the Hubble expansion parameter in units of 100 km s-l Mpc-1 or (1010 years)-1 [1 parsec (pc) = 3.09 x 1016 m], which has a value somewhere between about 0.5 and 1. These results have been very successfully used, furthermore, to predict upper bounds on the mean life offree neutrons and on the number of light neutrino families (6, 11) . Some reservations about SBBN, however, have motivated investigations of more complicated models involving either nonstandard particle physics or baryon density inhomogeneities following the quark-hadron phase transition (12) . These reservations include the idea that perhaps Qb = 1 [which is actually excluded even in inhomogeneous models (13) ], the possibility (discussed below) that the primordial helium mass fraction Yp might be significantly less than the minimum of 0.235 or 0.236 (6, 14) required for compatibility within SBBN theory with the upper limit on primordial (2H + 3He)/H, and the possibility that there might be a primordial "floor" (analogous to those displayed by 4He and 7Li) to the abundance of heavier elements (e.g., Be) that are not predicted to have detectable primordial values within SBBN theory. In what follows I report and comment on some of the most recent developments in studies of the distribution of elements that are relevant to these questions.
Deuterium and Helium-3 2H is of special interest because it is destroyed rather than created in all plausible astrophysical processes so that its
The publication costs of this article were defrayed in part by page charge payment. This article must therefore be hereby marked "advertisement" in accordance with 18 U.S.C. §1734 solely to indicate this fact. cosmic abundance at any one time is a lower limit to the primordial abundance, which is itself a steeply falling function of the baryon density parameter. Studies of meteorites and planetary atmospheres indicate a 2H/H ratio between 2 and 3 x 10-5 at the formation of the Solar System, whereas Copernicus and International Ultra-violet Explorer (IUE) observations of interstellar Lyman lines have given values that are mostly between 0.8 and 2 x 10-5 in the present-day interstellar medium (5, 6) . Recently a very accurate determination has been made using the Hubble Space Telescope along the line of sight to Capella giving a 2H/H ratio of (1.65 + 0.15) x 10-5 (15) . Because Ly-a is the only Lyman line accessible to the Hubble Space Telescope (except at high redshifts), and this line is already severely saturated along the relatively short sight line of 13 parsecs to Capella, it will be a long time before one can tell how much, if any, of the substantial dispersion apparent in the Copernicus data is real.
3He is detected in the Sun (16) and in meteorites; its abundance was (1.5 + 0.3) x 10-5 relative to hydrogen at the formation of the Solar System (5, 6), and it has also been detected in Galactic HII regions with substantial abundance variations from one region to another (17) . A large abundance of the order of 10-3 or more was recently detected in the planetary nebula NGC 3242 (18) , confirming the theoretical expectation that 3He not only survives but also is freshly produced in advanced stages of evolution of at least some stars. Because 3He is the main product resulting from the destruction of 2H when diffuse interstellar material is cycled through stars, and some of it survives further stellar processing and may even be added to, it is possible to place a quite firm upper limit of 10-4 on the primordial ratio (2H + 3He)/H (refs. 4-6 ; see also ref. 19 ), which in turn gives the most stringent available lower bound to the cosmological baryon density.
Lithium-7
For the preferred range of the baryon density parameter, SBBN predicts a primordial 7Li abundance with 7Li/H = (1 to 2) x 10-10, only an order of magnitude below the amount seen in young stars and meteorites. For any other value ofthe density, or in models with inhomogeneous baryon density, the predicted primordial abundance is still higher. This contrasts with the abundances of all heavier elements in the very old stars belonging to the halo population of the Galaxy, which are lower than in the Sun and other stars belonging to the Galactic disk by factors of tens, hundreds, and even thousands. The discovery of Li with the cosmologically predicted abundance in such stars (20) was (apparently at least) a triumph for SBBN theory but also somewhat surprising because moderately old disk stars like the Sun, with a similar effective temperature, have by now destroyed most of the Li in their surface layers by convective mixing with Abbreviation: SBBN, standard Big Bang nucleosynthesis.
hotter layers below. In halo dwarf and subgiant stars, with just a few exceptions (21, 22) , the Li abundance is remarkably constant over a wide range of stellar effective temperatures (23, 24) , falling off as a result of deeper convection zones only at much lower effective temperatures than that below which it is substantially depleted in all but the youngest stars of the disk, and it is quite independent of the abundance of heavier elements or "metallicity" for [Fe/H] s -1.8 (the square brackets indicate the logarithmic abundance relative to solar). At higher metallicities, a large range sets in due to varying amounts of depletion, but with an upper envelope suggestive of an additional component that varies pari passu with Fe (9, 24) .
This whole pattern provides circumstantial evidence that we are indeed seeing in the halo stars something very close to the primordial 7Li abundance with relatively little effect of depletion. Such a view is compatible with standard models of stellar evolution (25) that neglect rotational effects and other such complications and may quite possibly apply to most halo stars (though not to the Sun). On the other hand, rotational models with a much higher degree of destruction could also apply (26) , in which case the agreement with SBBN would be merely a (strange) coincidence (27) .
Beryllium SBBN predicts no significant primordial abundances for any element heavier than 7Li, but some versions of inhomogeneous models have predicted significant amounts of heavier elements, especially for large values Of fb (28) , although this is not confirmed in later versions (29) . Even for low fb, it has been suggested that for certain combinations of parameters there might be significant production of primordial Be (30) although this again is not confirmed by more detailed calculations (31) . However, since the consequences (if any) of an inhomogeneous baryon density during primordial nucleosynthesis are quite uncertain anyway, the detection of a primordial "floor" to Be (or any heavier element), analogous to those displayed by 4He and 7Li, is something that could conceivably occur and would at least serve to cast doubt on SBBN if it did. Be, in particular, has received much attention just recently because oftheoretical suggestions (30) and at the same time because of the development of powerful and efficient spectrographs on the Anglo-Australian and other large telescopes that are for the first time capable of observing the BeII doublet near A3130 in some halo stars with enough resolving power to enable a realistic spectral synthesis of this crowded wavelength region to be carried out.
The abundance of Be in the Solar System and other metal-rich stars of the Galactic disk is quite well accounted for (along with those of 6Li, '0B, and a part of 11B) as a consequence of spallation reactions, mainly between cosmic ray protons and C, N, 0 nuclei in the interstellar medium (32) . Consequently, the expectation was that in halo stars, in the absence of cosmological production, the Be abundance would be down by a still larger factor than 0 or metals because of the low C, N, 0 abundances prevailing in the interstellar medium up to when those stars were formed (33); Li isotopes, however, would be produced at nearly the same rate per 0 atom as now (assuming no changes in energy spectrum or path length in terms of column density through the interstellar medium) by a-a fusion reactions (34 (39) . The upshot ofthis work, together with earlier work on more metal-rich stars (26, 40) , is that Be tracks 0 in abundance quite closely (and Fe more roughly), which (i) indicates that there is no trace of a cosmological "floor" to Be at the level of a few times 10-14 atoms per H atom but (ii) presents a challenge to conventional cosmic ray spallation theory, which led to a suggestion that some third process might be involved (41) .
An important clue to the origin of Be in the Galactic halo is provided by the B abundance that has so far been measured using the Hubble Space Telescope in HD 140283 and two other metal-deficient stars giving a B/Be ratio of 10 (42). The expected B/Be ratio from spallation is somewhere in the range of 8-15, depending on the energy spectrum. A flatter spectrum than that prevailing today can account for a B/Be ratio as low as 10 and at the same time remove the embarrassment of relative overproduction of Li pointed out in ref. 34 , and such a spectrum with the enhanced path length required to compensate the low abundance of C, N, 0 nuclei can be made plausible on the (still ad hoc) hypothesis that cosmic rays were confined in the early Galaxy, leading to energy-dependent ionization losses (43) (Fig. 1) . Alternatively, spallation could have taken place in the immediate supernova environment (37) . It seems, therefore, that spallation is indeed the most likely source of both Be and B in the Galactic halo.
Helium
After some confusion during the 1960s, it was established in the early 1970s that the abundance of4He displays a universal "floor" with a mass fraction Ybetween 0.2 and 0.3 wherever it can be measured (7, 44) . In homogeneous SBBN theory, the upper limit on primordial 2H + 3He requires the primordial mass fraction Yp to be at least 0.235 or 0.236 (6, 14) for consistency; if a significantly lower value could be established, one would need to resort to some version of the inhomogeneous model or else invoke nonstandard particle physics.
The most precise method available for estimating Yp is the study of emission lines from extragalactic HII regions with low metallicities and extrapolation to zero metallicity according to a relation (45) [2] (mean + SEM) corresponding to dY/dZ = 6, about an order of magnitude higher than predicted by traditional stellar evolutionary models (49 (6, 14) . An intercept of 0.220 or less, which would be a definite embarrassment for SBBN unless the systematic errors are unexpectedly large, is equally permitted by the data and has been advocated on grounds that the relation between He and N could be nonlinear at the lowest metallicities (50, 51) , but I believe these arguments to be incorrect, on the basis of the virtually constant N/O ratio that is found in this range (52) . The linear relation with 0 (again, over our range) seems to be well justified theoretically (49, 51) and observationally, and the only extant claim for an observed He abundance significantly <0.23 (53) can be instantly dismissed on elementary technical grounds. Consequently, while both He and Li could possibly be inconsistent with SBBN, there are no strong grounds for believing that they are; on the contrary, the fact that they come so close to agreement is rather a strong point in favor of that theory. 
